Technical note: Bone DNA extraction and purification using silica-coated paramagnetic beads.
The goal of this study was to develop a simple method to improve DNA recovery from challenging bone samples. To this end, an optimized procedure was developed that combined the demineralization and DNA extraction into a single step, followed by DNA purification using an automated silica-coated paramagnetic bead procedure. This method replaced a previous silica-membrane-based procedure, which was able to recover sufficient DNA to obtain full autosomal and Y chromosome STR profiles from greater than 90% of the samples, including samples greater than 20 years old. The development process began with the evaluation of buffer and demineralization systems to determine the best reagent combination. During the developmental process, we observed that the addition of EDTA and DTT affected silica-based DNA purification methods by raising the pH of the digest buffer. The protocols with buffer ATL, PK, EDTA, and DTT followed by lowering the pH with sodium acetate just before purification resulted in the best yields. The method reduced the extraction volume from 10 to 1.5 ml and used commercially available reagents already being utilized in forensic DNA casework. Because of the simplicity and small volume needed for the procedure, many steps where contamination could be introduced have been eliminated or minimized. This study demonstrated a new method of recovering DNA from bone samples capable of extracting trace quantities of DNA, removing potential inhibitors, and minimizing the potential for exogenous DNA contamination.